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TITLE 



ELECTRODE SUBSTRATE 



ABSTRACT : PROBLEM TO BE SOLVED: To obtain high reliability (durability), to improve etching 
property and productivity, and to decrease the cost by forming a multilayered film 
consisting of, from the substrate side, a base coating layer of titanium nitride, a 
light-reflecting layer of a metal thin film and an upper layer of oxide to constitute a 
light-reflecting electrode. 

SOLUTION: The light-reflecting electrode formed on a substrate 10 to obtain a reflective 
electrode substrate consists of a multilayered film 5 produced by successively laminating, 
from the substrate side, a base coating layer 1 1 of titanium nitride, a light-reflecting layer 
12 of a metal thin film and an upper layer 13 of oxide. Namely, the electrode substrate 1 is 
produced by forming the multilayered film 5 on a soda glass substrate 10, the surface of 
which is coated with silicon oxide (Si02). The multilayered film 5 is produced by 
successively laminating the base coating layer (titanium nitride layer) 1 1 , silver-based thin 
film 12, and upper layer (oxide thin film layer) 13 by sputtering. The titanium nitride has 
good adhesion property with the light-reflecting layer and prevents diffusion of alkali 
metals from the substrate to the light-reflecting layer 12. 

COPYRIGHT: (C)2001,JPO 



THIS PAGE BLANK 



I 



(19)B*H#flFJ? (JP) 



02) & m & » ^ m ^) 



^2001-4993 
(P2001-4993A) 
(43)&Bf S 1 S 12 B (2001. 1. 12) 



(5oint.ci. 7 mmn 

G0 2F 1/1335 5 2 0 

G 0 9 F 9/30 3 3 6 

H 0 5 B 33/26 
// C 2 2 C 5/06 



F I 

G 0 2 F 1/1335 ' 

G0 9F 9/30 

H 0 5 B 33/26 

C 2 2 C 5/06 



5 2 0 
3 3 6 



Z 
Z 



^SESfcfc »3RSt©&8 OL (£ 7 K) 



(21)ffl«## ^ge^Fl 1-174515 

<22)fflBIB ' ¥^11^6 ^21 B (1999. 6.21) 



(71) {tilgA 000003193 

m^^^^K^^ 1 Ti 5# 1 # 

(72) &glMf 

(72)3&5Mf -Mr. 3$- 

(72)fl^ *S W@E 

*Jf^#StK-&JlUT@5#l# OfiRBl 



(54) umo&m mm**, 
is?) imm 

mm] Bourns (WAit) itLi7f>/tttfA 




BNSDOCID: <JP 200 1 004993A_J_> 



(2) 



2001-4993 (P2 00 1 -4 99 3t! 



Mi L < «=>MW«<oBMI:aiK:-c»jfi L*:<r b Z^Wib 
— — 1 fc£tttf>gartMHHK. 

JMLfe\?tyzxM&LKzb£mib?zm*mi£tm2iziffl 
<om.mmmmm, ' " 

im^mi] mii®(Mm±.t l zffl8-t&±mm*. m-it 

[11*^5] fri25^tii±fCWsV-^-hlffli^JJS" 

i o n mixtb Ltztb'^nmb^^m^mi .2.3 

t £#iii:-r&!if:£JSi ,' .3."4 4fctt5fc:E»<0 

W: c: t ^WFF&lfi¥n 2V 3. 4T5 

1 . 2,3,4 o 5 4 « 6 (cEtfcOttffiHK. 

[0001]: '•- v' / ' 

& 4 . xmmmnftmz.Mm^zmx.&t 
[00023 

^Ltzm^b^-iX^ . Bsii^oiiL itrtiLJta^ 
[00 0 33 u&»*<c. isasAA^ssunst^ 



mmwu-fK s imm b 1 x<?mwi*m> 1 » nx v 

[00043 . jfi^tli. ^ ( 5 ^7) 

[00053 KftfkisA^^ati, wvmmzm^z 
%b LxmrnrnzAM-trnftzm^s, 0 „ m 
*&mb %ixx\^nmjK.<7>%M ( ? yr) "V '^asfflv 
jft&^KfcUTv^*. &a % mmmmikmim&.x'teft 

fzfrcomitffi.m<7>ffljii&tt*:&?5b ix^tznK mm 
m^nkmm.x'\±m& mz xw-r & nst&wmt&izto 
mxm^^amt tx ^^mMtmms^m 

mm. fmikhrssmx-'ib 0 , ttzmm^x-hi 

4. 

[ooo6]i^ mmmxmimm. **;i>*?-m 
mwHimx {tc^/^-x'^mm^m^ 

[ o o o 7 ] z zx\ mmm&m*mmiztsuxtew 

ftft£m^&%&tf&<. mitiftzwmm<o®.mz 
RM-r&fMzwmmcrMiLW. t Kmmzyt^mm^-m 
btcz. itmmbLx. mikzmft^-&2®;c?>mM<7) 
ffi%mbKnw<r>mm<mmiz&mi8izj&i& l^t? x 

mmbmimmm (itf. utmwmmbvtm-z ) <n 
w^nbn^hwmiz^i^Mm:mm-h ,(^t> 
» -.aiirjtaaw.*. 2 ^os^co w^^js^^^-r 

nzm&2it&&<7>mm?&ztix\^-. •. ' ?: 
[00083 vm&^*>vftmzmfa^hffii.m 

Lfr&lz, mtm&<7)$tMX'$>&tf7Xb<r ) ®W l & 
WG&kwti,. 

j 0 0 0 9 3 m£xtmmmm&LLttmmm&% 



BNSDOCID: <JP 200 1 004993A_ J_> 



(3) #^2 0 0 1 -4 9 93 (P200 1 -4 99 3t! 



\i . N a (-f h U ? A i ) <W> T)Vii U &H*f1B&K£fll 

Si0 2 JB34£JES«U L^SCS i O 

2 Ji34_Lfc3eRi*1M5i: LT OlM £ k £*1 
JRUS. =5r*i. HTKS*iTo&««tf>+fc:tt^*>s i o 

«*» L><r)TiVJ] y gftlftl ffi fifcib £SS£3r t» <0 k 1 h tz 
46. tf^SELL'vcDS i 0 2 M^mmt^k tU 

[0010] <X^T**!B#li3 fee, 

mmm25Zsio 2 m34±iz&f&-r&zki>mgivx^ 

*. -f**>t», «UR»]K32t S i 0 2 JI34ktf)|ilk>5:6 
■MHMHBlfi, Si0 2 Jf34klg3OTl32keD^»/I 

»^&iWW««R33tt, fig^i¥®l32<D»8J8lk LX<m 

[0011] t^L±iEt^^gr{ifr^tmT^ran 

*^ttV^4><OT**. mWLtlZS i o 2 

«34&«iiif &mzi*mmiziimz?TOimtfh&. % 

SSCti«lCSi0 2 Ji34£>ft!g|-fS<rktA*T 
mrtfiK *<7>®irlz^ s i o 2 »34c7)j£ffi|f&£g1£l:: 

lzLXi>. 1S±^S i 0 2 S34c7)^M{w(ijD9«i^ 

iPSffc*. ass-L^s i o 2 miAowtiLt. &&mm 
zmwmmzx tm \.tz^mmmmmwmm®Lk 
*-r>mm mm.) izxm%i.x'ttozk\$mmx 

* . m&7°v*xtfimiz% h tzmm.^ * v tm < * 

& k ^ ? 1 tz t» «OT*> & . 

[0012] S i 0 2 Jlfc^ftMfcttttttttftt 

£±t-CL4 5. rcofctfx ±j*LfcJ:3fcSi02 ® 

34kiR3RfiiB2ktonatcaarjB ( s i o 2 jgk^^M 
k<oa»tt*r*i±$**t)Wc. mimmmix'M&iz 
nt) z&mtLti. sio 2 mukm&mm 
32k coiataawi ifcii. iji 

[ 0 0 l 3 ] fcwc, 3K^StHtc^ B B H IB»ffl«fiioaS'J 

msLtizj&tfLLtz&mmtfLvmmm 
y-thv vy-a-tAzm^mfennm^f-ymmzzz. 



■v^vyn-x.-fhn&tfhh. l*>u mmw?-y 

#SM LTV^-Hk fc J: &«SWtWgf«K«!Sr^ tT 

l 4 v \ mmt h man cx - y >- ^-r s z 1 1 mm t v * 
offlmtf<ktx\->tz. ttz. ^-y+ymmizzithm 

[001414*:, «y^!IW4«c*>3&»<»*«o#^M-^ 
[0015] ±3*LfcB*-Ctt. RStS^ H B H ^ 

f}\ mzmmmnztitzmmmi. mmmm^comm 
i>-%mx'*>&. ttbtb. mmm±. mmmtsitm 
mmmni&m. ®nkmmw&m^ mrntmssss. 
■rizt Tmwmmti-& z t , *> l 

<(iEL (xi/?bn;^^.ytyx) ^(cfflv^tt^. 

rnqmaausL* hh^tmmm^-^mmiztmmx' 

[00 16] 
[00 17] 

s. 

[0018] -T=5r^*> . li^JS 1 (c«*)4f6lWi. ^ 

t zftWLk t&Eommm&k itzhnx-b s . 

[0019] M*5«2fc*J^-rtt. tBKJKRJIt 

®±.izmm-tz>±®m * . 1 1 < ^aki^b 
mnmmm tut o-c-s> «» . 

[0020] ifcWC. M*^3(C*J^"Ctt. B?iE^R»f 
k -f * 1 4 fctt 2 (c£ttoKmnEX« k Lfe 4 



BNSDOCID: <JP 2001 004993 A_J_: 



(4) ?f§B2001-4993 ( P 2 0 0 1 - 4 9 9 3t! 



[oo2i] awe. mrnmiiz&^xM. mi^tmm 

[ 0 0 2 2 ] Kbvt\ aR5S5fc*i^T«. WffiftRSt 
«±tc««f *±««<7)BW* 1 0 nm&Tfc Ut-lfc 

[00 2 3] JKfcve. l«*«6(Ii5^T{4. HaiB~Fdl§ 
SOU* £ 8 n mW±b LtzZ b * 
1. 2, 3. 4 4fcli5fcEtt<o«SH£IKfcU:fc<o-c 

amass i. 2. 3. 4. 5*fctt6tcie»<3WHHK 

b Ltzi><7)X°$>&, 

[0025] &^x\ ffi^JMsizn^Ti*. tm^mm 
&L,nzk*ttWLt-t&mtmi. 2, 3. 4. si* 

{4 6 (z3Stt?ttttHBK& Lfz i> <7>"Ctb h . 
[0026] 

7t . <oNa (-M-l/^A) Wcr>T>\s*} V ±W>tflt 

RSMfviStW- Z> Z i: £fiSit-f § TVl^ D A »J T#j3I& 

-r& c t -ems-r -s^Ktcx * ^^jni-r & z t 

[00 2 7] ^>T% SW&B2teiJVv*:UU #RI*«± 
^AKtt ( T=E>1> cOWUtmzXB&lX v > 

[ 0 0 28] fclrVC. lf*JS3^V^T(4. 3fcRI*Jl± 

i>L< m^^sm^mcuzxm^. l . 4 jt«*jR4 k 



&^hmt -t h z t #t-# a . 

[0 02 9] ftwe, f»«TB5tfcV^TI4, ft£3JJl± 
fcflHp-f-SifflWI^BtJS* 1 0 nmJJTR: Lfc. 

[0030] ifcwe. ii^JS6(cfc^r{4, T3l#«tf> 

[ 0 0 3 1 ] fcvvc, ff^i=7fct!^T{4, AJRfSlK*' 
[0032] «3SJl8fciS^T<i, ^JfRVJK^ 

0 . aft vateRftfjfsj: 0 h&mzmm?* iytmm,w.m 
mtzm$iZti*i®&izimbtcz>. zzx-r/u^^t 

ffe. Pd. Pt. NifcilX. Hf, Zr, Ti, Z 

mtti-z&m&zv. mumi±mzmg.^&i><?)x°% 

<. ffiSMiKLXftfr*^. 
[0033] 

immm wf^ xmiemfoemmnmiz-ozmw 

( mmm 1 > a 1 tc^-ri a c *^mm 1 icau>&« 
mmmm. s i o 2 (^ts*) immizz-hzti 

®H5{4. x^'-y^uy^tcr. T9i#* (mt*f-? 

ym\\) . «^NR12. feittJbHJi (SMCttiliUll 
3) 2rWS»:a«fi)c^LTV%i,. ^=5rA^Mif{4. M-fk^ 
^>-«ll$:50nm. «g^Ml2$r 150 nm, K-ft^M 
«13£ 8.5nmi:Uc. 

[0034] mc^-^ymw (Tfi#Ji) i4^-fk?-*>< 

at% (M?^~ WcAy i J*)J±*&>.'l 
at%. g!^-bU^A^33.3at%i;L^. <J?V^t\ SB 



BNSDOCIO. <JP 2O0 1 004993A_J_> 



(5) #M2001-4993 (P200 l-4993t| 



Ltzi>?)X\ m^commt. |g98.5at%. £ 1.0 a 
t%, m 0.5at%t Ltl. 
[ 0 0 3 5 ] »WC, *gg|ftffl 1 Wftb&ttflHHE 1 
&TV>mi&yu*;X£XW&Ltz. -ttcfr-h. ii*7 

xwnmzm&. mt. mmmzuitzm. mxm 
[oo36]*;w*y y^asBrt^jtfflKtfs x 1 o 

-♦PafcSrofclSWTAr (T/HrfV) #Xi3j;t>'N 2 
£0.35Pa(c8fflEbfc. #A#X*<9N 
\ArjfX 100SCCMt*fU iAN 2 #X£25SCCM<7)SiJ 

[0037] mt^?ym\\<mm>m~7 ititrnxm 

Jt£JK5xi 0: 4 Pa^tfSU>:. iK^T'. 
'J>;/£l«l*]K:Ar#X5:#AU #Xffi£ 0.4Pafc 
J; 3BBSU ±teffl^fc (ffi. m) 

^-y^hizms-^epML. dc (msst) x;* y ?vy 

[0038] «*9a»12^JfcW»T LfcK»iC««*S 
i^X^A^fitiht. X^-y^'Jv^SIBfiSrK^ 
Jt5xl O-'Pa^tmi^ &Wt\ Ar (T/l^ 

y> #x:fcj:tfo 2 (®rs> #x&z»au v 

^gSfl<O#XJE£0.35P.at;:tISLrt:. .r<7>i:£. 

2gA#x*<Do 2 mm) tfxmzo.75% mux. m 

AArtfX lOOSCCMcfcfU. #A0 2 #X£0.75SCCM<7) 

mi* izn&z ma i , dc <e 
mtf&mmmsbitz. 

m±fih-r. f&mm&£&~>tz&'tmwtLx'n^t:. 

[ 0 0 4 0 ] ±*fi t fcff MR 5 liRtflg fc LT JEJjfc Ltz 
iOT&O, *tf)#R»**i» *r«ttfc)«« ( 400- 7 
OOnra ) T'8 8 XfiLfc t &%M&X°b *) ; * s ffimSJit 

ffltt o . ■ 2 8 Q/nififflatr*-? . ' 

[0041] JXirvr; •±54tfeK3&7 , n-fe^t»fcflWI 
MICWTC07^ h »J yro-b^arffv\ TR&<W — y 

xx'i%tzmmm5±.£W&%&®m (jk^mi^x t ) 
ixv>i—izxmmi umtzxmifiLtem, *-r> 

[0 04 2] #\^x\ mfewtt-yzirt&Bftm? 



*v?x9*mw mtmmizxtmtmwmizw- 

0. 7 5a*%> iZXm&ZftTfz* ZtlAzX*). *9 

«fifc. Ml/*-7yt,zX90°C. 304MB^)iai*tfofe. 
[004 3] K\iX\ SWIM50x.y^>^t«. K 

r>. memM&'W-yxvm&LtjmmsutiLi: 
yjintix -y f> > ti-r, fmmcovimx'mmztm 

LX\^fc. 

[0044] x y f-V^»fcfflS10S:*afcft»L«a»S 

y^fc-CM^L^^ailSrX-y^-^^L^. ^Oi: # 
<DXy^y^co?B[ja{iM«amgi: U ivf^ 
{±^3^-h Lfe. • 

[0045] *j5tgfejf t^$rffoTcS^10^ 

*oc3»r L^f*. T)vfi v mmm ( *BMfc^r u ^ a i 

w-'yt tfzmmm (mmm) zmtz. 
[0046] ±iex .y ^yy^mxn^titzfmcom^ 

^->-^/Jn§ <Jtpx. ^>ixT tJ x>y^-y^T'JB)^$tL 
^lffiA7->^t y7" <|»&-*-&MB]«>!BMr) li 

< T§ fc*. n&^7-y<7>m$:fc<~$-hz\ btfX 

^Jfeflaj l -c#^fL^««±^m^o^«^^ -> t Ltz 

mm® (Butmm) vmaazm^wnz. ma. ^9 
v yyco&^ftxmmm (zunmm) zm<z-r-ix 
mtz. mzttirimmozffiSitim&tzfrvl warn 

ymmzitmizj:&m&&&.bxt3t>-r. mizz&mm 
m (Kami) ommitmi lx v tz . 
[0047] mmm 2 ) iimnm 1 1 mmiz. *n 

MM 2 fc«^^m«S»K 111 S i0 2 ( &MI:S5ji ) # 

siBfca- h zixtev-y#?xmLio±.izmmfe5 * 
(mfc+fymn) . ^^12. uivjbwi 

S^^^Jlll^lS*?r50nin. ^fSHl2W)imSr 150 

[oo48i mit*?-? ymmt: mte-? yizxmtfi 



BNSDOCID: <JP 2001 00 49 93 A J > 



(6) *tHB20 0 1-4 9 93 (P2 0 0 l-4 9 9 3t| 



fttc^fft^ri^KlSf^^MT) a t % (JShV\°— fey h ) 
^t, ix-flM >'i^' , >Aa:66.7a t% (JK^t— ■ fey 
M , iS'ft:-bU'>ASr33.3a t% fe>M 

at% (IfA-byh) , £ 1.0a t% (K^/'C— fe 
J'M . ffl 0.5a t% (MTM-fe> h) tUc. 
[0049] #<,rc\ 43dt0!l 2 1 

tfyxmmo&My ? y y^ggrtfc&A Ltz. *H 

mm 2 Tm^tixss y?yy rmmiu- kd 7 ^^^ 
7k¥-jjfaizm%v?t3i$mizftmztLX&K) . n&Mffl h 

#7*»tsao£&Af£, X^-y^yy^g^i 
X*£#EMU *2JBb&»5X'i O-'PatHjgUi&PgT-A 
r#X£*|AU *^y?y y^g(*]*i 0.4P at^ 

[0050] * y yrmwtonzftxztitzrt ?X 
mit*?>mn. wmmn. mam 

[o.05i]x;s-7if y v^SF'uiom-lfPJlrt^^ 
lOMIifir*-* H-g&g|*] UfcSJbf- 9 V ? - 

f v hfcmjEES-EPirau dc mm.) XJU/fyym 
xmt^*ym\\*m®x,tz. mmzm-&mmm% 

xm) ?—y : yhtzni±zmnL. dc (mm) x^ y 
fvyyizxmmmzzmfSLLiz. <xux\ m=mm 

JE£ EpjD L , DC ( ISS ) x> n° -y 9 V > 9\,ZXW.imm 
milZB&Lfc. %t5X/s-y?ijy?'cr>v*^ ^-^ m ^ 
X'iZA r tfXlZtoz.XW 2 tfX£mALtch<?>X'$> *) . 
^-a5Bl*Ic7)N 2 ^<Oi<J^-{i25% mXArtfX 100 
SCOttctfU #AN 2 #X£25SCCMcDSiJ-£-) i: U I§l8t 

tc»H»HrtT« a r^t=in^.T o 2 /rxzmx Uz 

l>V>X'hK>. SSHgffMl*|<7>0 2 #X«7)SiJ-£ti0.75% (& 
AArffX lOOSCCWCfcfU ^A0 2 #.X£0.75SCCM<7) 

*zh<r>xh*). ±mvtzmmim£fi~>Km. mmoiz 
lso'c. \mm<n<-'?z'i7r>.tz. 
[0052] ^mmm2x^^iummmitmtmt i 



( 400- 700nm) T9 0%VXkhm%M^X'fo 0 . 4 
tz . 0 . 2 7 Q/U i; (^tilT'S) -> . 

[0053] <J:V%T% ±M L^^itTO-bXTit^^ 
fcMRSfcJJE (HMfiajl ) TELfc<0i:l^«<07* h 

Mi: L-&. 

[ 0 0 5 4 ] x y 1-y r!)mTmfe<Dmi'*?'->t % 

■otzmmmn. ^/^yyom^A Y^ y^-yy^h 
%<nz.htix& o , x v^-y-yxmfoZixtzw&i^ 
-yco^-yr tmBtmsmwm) \m6umt 

nt>iiizm®Lke>mfc<?>&ttw-yt Ltzmmm <r 

*ftftfcafi«eios:ffi»«aEt8t:*»tt, mmwi (mtm 
&) <^>««wiifi6&«3iEUfei:i*. mifrf-?ymuiz 
imiz*mm*3itxt$t>i*. mzx&nmm (%m 

WM) ^Bf»tt56iLTV^5n&»ofe. 
[0055] £Lh. ^H^H^^Mto^lMB^L 

[0056] 

oiz^ §mmm : £:tf7x&mcr)mm±i,zmf$.Ln 

Mmfct-tZlzii.. mWj>t><r>TtVf] U^SofiSiJcKJ: 

hm.<rr?i 7v-UBy*mte$htz#>, ^v>mm±iz 

^L-eto^. S i 0 2 ^t^ffffij:^)«N|pttMeiV) 

z^mmcoBfUZiomtLx^ti. %<r>tz#>, $mcom 
m£ffi.izt}^xi&..mmyp*:xmmb * o . 

fk'Hoh^ mL±mn±<v&mz£hmmm*>k\i 

[0058] L*4fc**»3*SaHsai, msM^® 

^ u A»o<^fiffl|Avoteft*i»jh'f4r;u* y Ay r 
s&ss-w-fSwtt^rOs mit^siOi mom®. 
tTHSkLxv*. -ttch-h^mttzSitnf^ mfc±'\ 
<7>s i o 2 mn&f&zT^t Ltztt. mmn&im&n 



BNSDOCID: <JP__2001004993A_J_> 



(7) ^112001-4993 ( P 2 0 0 1 -4 9 9 3t| 





n. 




[0059] ttz. mwLtfcmf&Ltmmmz y*bo 








1 






5 


mmm 




10 






11 






12 


m&mm 




13 






21 




[0060] tftfcWWflCJifttf. f&BHfcWIKI! 


25 


mmm 




30 


mm 




31 


WtMMUM 


[00 6 1] 


32 




[mffio^m^BB] 


33 


mimmm 


[mi ] *^^)«sa«<7)-^j(6^j^^2r*-riST® 


34 


SiQ 2 1 



mm. 



[01] 




/ / / / / / / 7 



wi AS y y s 



/ A 



[02] 




(72)$6B8# «tf MB 

m^i5^*E^miTB5#l^ flTO 



BNSDOCID: <JP 2001 004993 A_J_> 




THIS PAGE BLANK (uspto, 



